The branched chain amino acid aminotransferase [EC 2.6.1.42] was purified to a homogeneous state from a gramicidin S producing strain of Bacillus brevis. The enzyme had a molecular weight of about 93,000 and consisted of two identical subunits, each with a molecular weight of about 47,000. One pyridoxal phosphate is bound per subunit. In addition to branched chain amino acids, the enzyme uses L-phenylalanine and L-tryptophan as the amino donor, indicating that B. brevis branched chain amino acid aminotransferase has a broad substrate specificity for the amino donor. The enzyme utilized 2-oxoglutarate as the amino acceptor. The purified enzyme exhibits its absorption maxima at 332 and 427nm at neutral pH.
The branched chain amino acid aminotransferase of Bacillus brevis catalyzes the final step in the biosynthesis of valine, leucine, and isoleucine. In B. brevis, gramicidin S, an antibiotic decapeptide (D-Phe-L-Pro-L-Val-L-Orn-L-Leu)2, is formed by gramicidin S synthetase 1 (GS 1) (phenylalanine racemase) [EC 5.1.1.11] and gramicidin S synthetase 2 (GS 2) (L-Pro, L-Val, L-Orn, and L-Leu activating enzyme complex) (1, 2) . The biosynthesis of phenylalanine, valine, and leucine by aminotransferases may be essential for the formation of gramicidin S as well as the cell growth. We found aromatic amino acid aminotransferase [EC 2.6.1.57], a branched chain amino acid aminotransferase, and aspartate amino transferase [EC 2.6.1.1] in B. brevis and these aminotransferases were separated by chromatography on DEAE-Sephadex (3). The present communication reports the purification and properties of a branched chain amino acid aminotransferase in this microorganism. Molecular weight. The enzyme has a molecular weight of about 93,000 by gel filtration on a Sephacryl S-200 column (Fig. 3) . On SDS-polyacrylamide gel electrophoresis, the subunit molecular weight was determined to be about 47,000 (Fig. 2) . These results indicate that the enzyme is composed of two identical subunits.
Pyridoxal phosphate contents of enzyme. The purified enzyme was desalted by millipore filter and then the enzyme-bound pyridoxal phosphate was released according to the procedure described by Yonaha et al. (9). The pyridoxal content was determined by the phenylhydrazine method (10) and a fluorometric method (11). The fluorescence was estimated in a fluorescence spectrophotometer (Model 501, Union Giken). The average determined in several experiments was 0.98mol of pyridoxal phosphate/47,000g of the enzyme protein, indicating that 1mol of cofactor was bound to 1mol of subunit.
Optimal pH. The branched chain amino acid aminotransferase of B. brevis exhibited its maximum activity at pH 8.25.
Determination of pl. The purified enzyme was applied to a chromatofocusing column with polybuffer exchanger PBE 94 (Pharmacia Fine Chemicals). The protein was eluted with a 1:10 dilution of polybuffer 74 (pH 4.0). The enzyme activity was eluted at pH 4.2 as a single peak, indicating that the pI value of the enzyme is 4.2 (Fig. 4) . Sephacryl S-200. The standards were rabbit muscle aldolase (ALD , 158,000), bovine serum albumin (BSA, 67,000), hen egg ovalbumin (Ovalb , 43,000), and bovine pancreas chymotrypsinogen (Chymo, 25,000). The molecular weight of native branched chain amino acid aminotransferase (BCA) was estimated as 93,000. 2-Oxoglutarate (25mM) was used as the amino acceptor, and the glutamate formation was determined by the method of Bernt and Bergmeyer (5). 
-tryptophan as the amino donor ( Bacterial branched chain amino acid aminotransferase (16-18) are active to aromatic amino acid such as L-phenylalanine or L-tryptophan, while the mammali an enzymes (12, 14) have strict substrate specificity for branched chain amino acids. The B. brevis enzyme used both L-phenylalanine and L-tryptophan as the amino donor, although the Km values for phenylalanine and tryptophan were estimated to be about 10-fold higher than that for leucine.
In bacteria, the branched chain amino acid aminotransferase participates in both synthesis and catabolization of the branched chain amino acids. At present, it is not clear whether the B. brevis enzyme functions in both anabolism and catabolism of the branched chain amino acids. However, we demonstrated that gramicidin S was formed and the branched chain amino acid aminotransferase was detected in B. brevis which was grown on a minimal medium containing L glutamate as a sole carbon source in the absence of branched chain amino acids (M. Kanda et al., unpublished data), suggesting that this enzyme may participate in the synthesis of L-valine and L-leucine. Gramicidin S was produced abundantly by B. brevis during the transition between the logarithmic growth phase and the station ary phase, and the utilization of L-valine and L-leucine was more pronounced towards the end of growth (19). Thus, the branched chain amino acid aminotrans ferase of B. brevis may play a role in supplying the precursors (valine and leucine) for gramicidin S synthesis.
